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Description 

This invention relates to an Inter-vehicle distance detecting device particularly for continuously measuring an inter- 
vehicle distance from a driving car to a preceding car, in an optical distance detecting device employing Image sensors. 
s DE-A-4 006 989 discloses an inter-vehicle distance detecting device having the features Indicated in the preamble 

clause of claim 1 . 

US-A-4 987 357 discloses an adaptive cruise control system for motor vehicles which uses a single video camera 
and digital processing techniques to enable one vehicle to follow another vehicle at a substantially constant or safe 
distance on a highway. The video camera first takes a reference image, and then the distance to another vehicle is 
10 determined. An X. Y search is performed, and then the distance is determined. A correlation technique is used in the 
X,Y search wherein a correlation detector selects one of scaled images and one of shifted Images for determining a 
best match. 

Figure 10 is a construction diagram of a conventional optical distance detecting device employing image sensors, 
disclosed in Japanese Examined Patent Publication No. 38085/1988, Japanese Examined Patent Publication No. 

IS 46363/1 988 and the like, having two optical systems on the left and on the right as shown in Figure 1 0. 

In Figure 10. reference numerals 1 and 2 designate left and right lenses disposed apart from each other by a base 
line length L, 3 and 4, image sensors disposed at positions apart from the lenses 1 and 2 by a focal length f , and 51 , 
a signal treating device for calculating a distance from the driving car to an object 52 by employing Image signals 
transmitted from the image sensors 3 and 4. 

20 Next, an explanation will be given of the principle of distance detection from the driving car to the object 52. The 

image signals of the object 52 focused respectively on the image sensors 3 and 4 through the lenses 1 and 2, are 
electrically superposed by successively shifting one of the image signals with respect to the other thereof, in the signal 
treating device 51 . The distance R from the driving car to the object 52 Is obtained by the following equation (1) based 
on a shift quantity a whereby the above two image signals agree the most, by the principle of trigonometry. 

R = fxLya (1) 

On the other hand, a method of tracking an image of a preceding car taken by image sensors or the like, is disclosed 
30 by Japanese Examined Patent Publication No. 33352/1985. According to the publication, an operator sets a tracking 
gate (window) surrounding a target to be tracked on a display Image plane while observing the display image plane, 
thereby tracking the image of the target. 

Since the conventional distance detecting device is constructed as above, wherein the distance from the driving 
car to the object is provided by comparing the image taken by the pair of left and right optical systems, in case of 
35 measuring the inter-vehicle distance from the driving car to a preceding car while running the driving car by mounting 
these systems on the driving car, when another car is running on the left hand side or the right hand side of the preceding 
car, the driver cannot recognize which inter-vehicle distance the device is measuring. 

Furthermore, In case of starting the image tracking of a preceding car by a window or the like by setting an image 
tracking window by a joy stick or by a track ball while the driver is observing a display image plane in driving a car. the 
40 driver is accompanied by a danger of carelessness in watching in front of the driving car, or the like. 

It is an object of the present invention to solve the above problem, and to provrcfe an inter-vehicle distance detecting 
device capable of continuously measuring a distance from a driving car to a target, once the target Is detemnined, even 
when the object is moving, so far as the object is in the scope of vision, and of finding out an object of the preceding 
car for measuring an inter-vehicle distance, even when a plurality of preceding cars are running. It would be desirable 
45 to also provide an inter-vehicle distance detecting device capable of automatically setting a tracking window for tracking 
the Image of the preceding car, without observing a display image plane. 

According to the present Invention, there is provided an inter-vehicle distance detecting device having the features 
indicated in claim 1 . 

According to a preferred embodiment of the invention Indicated in claim 2, there is provided a tracking means for 

so tracking an image of the preceding car predicted by the predicting means. 

A microcomputer in this invention measures the distance from the driving car to the object caught by the windows 
under the principle of trigonometry, by comparing the top and the bottom corresponding images taken by the pair of 
image sensors, setting the image signal In the plurality of windows as a reference signal, and by electrically detecting 
the shift between the both Images, and monitors the presence or the absence of a preceding car or other obstacle and 

ss its approximate position. Furthermore, the microcomputer finds out a position of the image having a good left and right 
symmetry on the display image frame, determines the position as a candidate of the position of the presence of the 
preceding car and predicts the presence of the preceding car and the position of the image of the preceding car on 
the display image plane based on these informatk>ns. 
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Furthermore, when the microcomputer predicts the position of the image of the preceding car on the display image 
plane, the microcomputer automatically sets a window having a size in correspondence to the distance from the driving 
car to the preceding car, and continuously detects the distance from the driving car to the preceding car by tracking 
the image of the preceding car by the tracking window. 

5 

In the drawings: 

Figure 1 is a block diagram showing the construction of an embodiment of an inter-vehicle distance detecting 
device according to the present invention; 
10 Figure 2 is an explanatory diagram showing a state wherein a plurality of windows are set on a display image plane 

according to the present invention; 

Figure 3 is an explanatory diagram showing a state wherein an Image of a preceding car enters the display image 
plane set by the plurality of windows according to the above embodiment; 

Figure 4 is an explanatory diagram showing a region of an image which is compared with a reference image in 

IS the respective windows in the above embodiment; 

Figure 5 is an explanatory diagram showing a gate and a scanning region for determining symmetry of an image 
of an object in the region wherein windows for measuring the distance in the above embodiment, are set; 
Figure 6 is an explanatory diagram showing a gate and a scanning region thereof for determining an image of an 
object in the region wherein the windows for measuring the distance in the above embodiment, are set; 

20 Figure 7 is an explanatory diagram showing a state wherein a window is set for the image of the preceding car in 

the above embodiment; 

Figure 8 is an explanatory diagram showing a state wherein a large tracking window is set for the image of the 
preceding car in the above embodiment; 

Figure 9 is a flowchart showing the operational procedure of an embodiment of the present invention; 
2S Figure 10 is a construction diagram of a conventional distance detecting device; 

Figure 11 is an explanatory diagram for finding out symmetry of an image in a display image plane; and 
Figure 12 exemplifies the size of a window which changes according to the size of the image. 

EXAMPLE 1 

30 

An explanation will be given of an Example of an inter-vehicle distance detecting device of this invention in reference 
to the drawings, as follows. Figure 1 is a block diagram showing the construction of a first Example of this invention. 
In Figure 1 , a part the same with that In the conventional distance detecting device shown in Figure 1 0, is attached 
with the same notation. In Figure 1 , reference numerals 1 and 2 designate the lenses composing the top and the bottom 

35 optical systems. 3 and 4, the two-dimensional image sensors provided respectively corresponding to the lenses 1 and 
2 and 5. a preceding car to be tracked. Numerals 6 and 7 designate analog4o<ligital (hereinafter. A/D) converters. 8 
and 9, memories, 10, a microcomputer and 11 , a display image plane for displaying an image taken by the top image 
sensor 4, which is controlled by the microcomputer 10. A numeral 12 designates a window setting device for setting 
windows for designating an object for measuring a distance from a driving car to the object, on the image, and 13, an 

40 image tracking instruction switch operated by a driver. 

Next, an explanation will be given of the operation. When the driver operates the image tracking instruction switch 
13. as shown in Figure 2. the window setting devtee 12 sets a plurality of windows for the distance measurement 21, 
22. 23. 24. 25 and 26 at predetermined positrons of the display image plane 11 wherein an image in front of the driving 
car taken by the top image sensor 4. is displayed. As shown in Figure 3, when an image 5a of a preceding car enters 

45 the image, the image 5a can be caught by the plurality of windows 21 to 26 for the distance measurement. 

By the way, when the object for the distance measurement is an automobile, the image thereof viewed from behind 
is often provided with a left and right symmetry. Therefore, employing such a characteristic,, the presence of the pre- 
ceding car and the position of the image of the preceding car on the displayed image plane, are specified by performing 
a determination of symmetry thereof in a regton wherein the plurality of windows for the distance measurement are set 

so and by having the distance information. First, as shown in Figure 5, based on the distance information provkJed from 
the windows 23. 24 and 25 catching the preceding car. a gate 33 having a size in correspondence to the distance, is 
prepared. An evaluation of the symmetry is carried out by performing the calculation by the equation (3) shown below 
with respect to the image signal in the gale by shifting the gate 33 in the region 34 wherein the plurality of windows 21 
through 26 for distance measurement are set, on the memory. S (i.j) designates the image signal in the symmetry 

ss determining region 34, which shows the grey level, for Instance, in 256 grey scales. Notations m and n are respectively 
the width and the height of the gate 33. and w Is the width of the symmetry determining region 34. 
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A,, = 2 2 {lS(k+i.j) - S(k+m-l-i, ...(3) 

(k=0, 1, 2r f w-m) 

5 

The best symmetry is provided at the position wherein the value of is minimized by changing k in the above 
equation. However, actually there are several objects having good symmetry on the load, other than the preceding car 
As shown In Figure 1 1 . according to the result of calculation by the above equation (3), there are a number of minimum 
TO values. It is determined that a candidate of the preceding car is present at the position of k (horizontal coordinate in 
the region 34) giving these minimum values. An absolute coordinate X„ of a candidate point of the preceding car In 
the horizontal direction on the image plane 36, is given by the following equation (4) by determining the left end hori- 
zontal coordinate of the symmetry determining region 34 as po- 

X„ = k + Po + m/2 (4) 

The microcomputer 1 0 selects a region corresponding to the above window 24 In the memory 8 wherein the Image 
signal of the bottom image sensor 3 is memorized, and calculates a summation of absolute values of differences of 
signals at every top and bottom pixel by successively shifting the image signal of the memory 8 with respect to the 
above reference image signal, pixel by pixel. Accordingly, the position of the Image which fits the image In the window 
24 the most, is provided by successively shifting the image pixel by pixel. 

At this occasion, as shown in Figure 4. the region of the memory 8 which is related to the calculation, is a region 
30 corresponding to the position of the window 24. A shift quantity of the pixel which minimizes the summation of the 
absolute values of the differences of signals, which is obtained by comparing the top and the bottom pixels, is deter- 
mined to be n pixels, the pitch of the pixel, R the base line length of the optical system, L. and the focal length of the 
lenses 1 and 2, f . Then, the distance R from the driving car to the preceding car is provided by the foltowing equation (2). 

R = f X 170 X P (2) 

In this way, the distance from the driving car to the object in the window 24 can be measured. 
As stated above, when a window 35 for tracking surrounding the Image 5a of the preceding car is set, the image 
tracking operation of the image 5a of the preceding car by the window 35 for tracking. Is Initiated (Figure 7). The Image 
tracking operation is similar to that in conventional devices disclosed in Japanese Examined Patent Publication No. 
33352/1985, or Japanese Examined Patent Publication No. 35305/1989 and a detail explanation will be omitted. Fur- 
thermore, normally, as a window for catching an image of a preceding car which is an object for tracking and for distance 
measurement, a standard window corresponding to an ordinary passenger car is set. However, in the actual running, 
a large-sized vehicle or a small-sized vehicle such as a motor cycle may be the preceding car. Therefore, a large 
window, a medium (standard) window and a small window are prepared, and a driver can select a suitable window by 
manual operation in accordance with the kind of the preceding car after the tracking is started, as shown In Figure 12. 

As stated above, as shown in Figure 4. with respect to the object caught by the windows for distance measurement 
21 through 26 which are set in the display image plane 11 , the image comparison is performed in calculatton regions 
27, 28, 29, 30, 31 and 32 respectively corresponding to these windows, and distances from the driving car to the object 
45 can be measured respectively for the windows for distance measurement 21 , 22, 23, 24, 25 and 26. 

The measurement values of the distances with respect to the windows for distance measurement 21 through 26 
measured as above, are compared by the microcomputer 10, and windows showing approximately the same meas- 
urement values having comparatively short distances are selected among the contiguous windows. 

That is to say. the windows for distance measurement 23, 24 and 25 showing the distances shorter than that of 
the background, are selected. When the distance measurement values of the windows for distance measurement 23. 
24 and 25 do not change rapidly over time, it is predicted that a preceding car Is present at the position wherein these 
windows are set. 

\Amen the object for distance measurement is an automobile, the image thereof viewed from behind the automobile 
are often symmetric in the left and right direction, generally. Accordingly, employing such a characteristic, the symmetry 
55 is determined in a region wherein the plurality of the windows for distance measurement, are set. and the presence of 
the preceding car and the posltran of the image of the preceding car on the display image plane, are specified by the 
symmetry determination along with the distance informatton. 
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First, as shown in Figure 5, in accordance with the distance information provided by the windows 23. 24 and 25 
catching the preceding car. a gate 33 having the size corresponding with the distance, is prepared. The evaluation of 
the symmetry is carried out by performing the calculation by the following equation (5) with reap ct to the imag signal 
in the gate 33, by shifting the gate 33 in a region 34 wherein the plurality of windows for distance measurement 21 
s through 26, are set in the memory. S (i,j) in equation (5) is the image signals in the region 34 for determining the 
symmetry, which, for instance, represents a grey value in 256 grey scales. Furthermore, notations m and n are respec- 
tively the width and the height of the gate 33, and W, the width of the region 34 for determining the symmetry. 

"i^"^ {lS(k+i,j) - S(k+m-l-io)l} .-.(5) 

(k = 1, 2/ • . . / w-m) 

IS In equation (5), the symmetry has the best value at a position wherein the value of \ is minimized. However, 

actually, there are a number of objects having good symmetries on the road other than the preceding car. The calculation 
result of equation (5) has a number of minimum values, and the positions having these minimum values are candidates 
of the position for the presence of the preceding car. 

Although a number of candidates of the preceding car may be pointed out as above, the preceding car to be tracked 

20 on the image, does not abruptly move in the horizontal direction, and the inter-vehicle distance from the driving car to 
the preceding car, does not change abruptly over time. Therefore, by determining a stability of movement of these 
candidates in the horizontal direction over time, and a stability of the distance information provided by the windows for 
distance measurement, the preceding car can be selected among the candidates. In this way. the position of the image 
of the preceding car on the display Image plane 11, can be specified. 

2S Next, as shown in Figure 7, a tracking window 35 is set by the window setting device 1 2 at the position specified 

on the display image plane 11 . The size of the tracking window 35 is the same with that of the gate 33 which has been 
set in accordance with the measurement values of the windows for distance measurement 23. 24 and 25. That is to 
say. since the size of the image of the preceding car 5a varies in accordance with the distance from the driving car to 
the preceding car, when the distance measurement value is comparatively large, the tracking window 35 having small 

30 dimension is set (Figure 7). When the distance measurement value is comparatively small, a large gate 33a for deter- 
mining the symmetry, is prepared as shown in Figure 6. At this occasion, the region for determining the symmetry is 
designated by 34a in Figure 6. Accordingly, a large tracking window 35a is set as shown in Figure 8. 

When the tracking window 35 surrounding the image of the preceding the image of the preceding car 5a is set as 
above, the image tracking action of the image of the preceding car 5a by the tracking window 35, is started. This image 

35 tracking action is the same with that in a conventional device disclosed in Japanese Examined Patent Publication No. 
33352/1985, or Japanese Examined Patent Publication No. 35305/1989, and a detailed explanation will be omitted. 

Next, the inter-vehicle distance from the driving car to the preceding car 5 caught by the tracking window 35. is 
detected. This inter-vehicle distance is detected by the principle of trigonometry wherein the top and bottom Image 
signals are compared as in the method explained in the above equation (2), determining the image signal in the tracking 

40 window 35 tracking the image of the preceding car 5a as the reference image signal for calculating the inter-vehicle 
distance. Wherever the image of the preceding car 5a moves in the display image plane 11, the tracking window 35 
tracks the image of the preceding car 5a, and continuously detects the inter-vehicle distance from the driving car to 
the preceding car 5. 

Figure 9 is a flowchart showing the above operational procedure. First, the driver operates the image tracking 
45 instruction switch 13 in a state wherein the preceding car is present in front of the driving car (Step S101 ). The micro- 
computer 10 inputted with an operation signal, controls the window setting device 12 and sets a plurality of windows 
for distance measurement 21 through 26 at predetermined positions on the display image plane 11 (Step SI 02). 

Next, the operation measures the distances from the driving car to the object caught by the respective windows 
(Step SI 03). The operation reads the measured distance information and the positions of the windows in the memory 
so (Step SI 04). The operation selects contiguous windows showing the same measured value having comparative short 
distances, and predicts the presence of the preceding car (Step SI 05). 

Next, the operation prepares the gate for determining symmetry having the size in accordance with the measured 
distance, and samples out the candidates of the preceding car (Step SI 06). The operation specifies the position of the 
image of the preceding car by determining the stability of movement of the candkjates over time and the stability of 
ss the measured distance from the driving car to the candidates over time (Step 81 07). 

Furthermore, the operation deletes the windows for distance measurement which have been displayed until that 
time (Step SI 08). The operation sets the tracking window having the size in accordance with the inter-vehicle distance 
at the position selected as above (Step 81 09). Thereafter, the operation continuously detects the inter-vehble distance 



5 



EP 0 558 027 B1 

from the driving car to the preceding car caught by the tracking window (Step S110). 

In the explanation ot the above embodiments, the two optical systems are disposed on the top and on the bottom. 
However, the systems can be arranged on the left and on the right or on a slanted plane with the same effect. 

As stated above, according to the present invention, the image of the preceding car in front of the driving car is 

s taken. The plurality of windows are set at the predetermined positions onthe display image plane displaying the image 
taken by these image sensors. The distances from the driving car to the object caught by these windows, are detected. 
The symmetry in the left and right directton is detemnined. The stability of movement of the determined symmetry point 
in the horizontal direction, and the stability of the detected distance informatfon, are determined. Accordingly, the in- 
vention has an effect wherein the presence of the preceding car and the position thereof on the display Image plane 

10 can be predicted. 

Furthermore, according to the preferred embodiment of the present invention, the tracking window surrounding 
the image of the preceding car is newly set at the position of the presence of the Image of the specified preceding car 
The distance from the driving car to the preceding car caught by the tracking window, is detected. Therefore, the 
tracking window for tracking the image of the preceding car. Is automatically set. Furthermore, since the image of the 
IS preceding car Is displayed on the display Image plane, this invention has an effect wherein the driver can be informed 
of the preceding car for detecting the inter-vehicle distance. 

Claims 

20 

1. An inter-vehicle distance detecting device comprising: 

a pair of image sensors (3,4) on which an image (5a) of an object (5) in front of a driving car is fomned by a 
pair of optical systems (1,2); 

2S 

an image display means (11) for displaying a first image Infomiation taken by one (4) of the parr of image 
sensors (3,4); 

a window setting means (12) for setting a plurality of windows (21-26) partitioning a region of the image on 
30 the first image information; 

a distance detecting means (1 0) for calculating respective distances (R) from the driving car to the object (5) 
surrounded by the respective windows by comparing a second image information in the respective windows 
set by the window setting means (1 2) with a third image information taken by the other (3) of the pair of image 
3S sensors (3.4) corresponding to the second image informatton and by detecting a shift between the second 

image infornnatton and the third image information; 

characterized by: 

40 a determining means (10) for determining the object for measurement based on the distances to the respective 

windows provided by the distance detecting means (10); 

a gate setting means (10) for setting a gate (33) partitioning the region such that the gate (33) approximately 
surrounds the object (6) for measurement based on the distances corresponding to the object for measure- 
45 ment; 

a symmetry determining means (10) for determining symmetry of a fourth image information surrounded by 
the gate (33) and selected from the first image information and for obtaining a position of a symmetry line; and 

so a prediciting means (10) for predicting the presence of a preceding car (5a) in front of the driving car by 

determining a first stability of a movement of the symmetry line provided by the symmetry determining means 
(10) in the horizontal direction and by determining a second stability of the distances provided by a calculation 
result of the distance detenmining means (10) over time. 

55 2. An inter-vehicle distance detecting devfce according to claim 1 . characterized by a tracking means (10.1 3) for 
tracking an image of the preceding car (5) predicted by the predicting means (10). 
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Patentanspruche 

1. Fahrzeugzwischenabstands-Erfassungseinrichtung, umfassend: 

ein Paar Bildsensoren (3, 4). auf denen ein Bild (5a) eines Objekts (5) vor einem fahrenden Fahrzeug durch 
etn Paar von optlschen Systemen (1 , 2) gebildet wird; 

eine Btldanzeigeeinrichtung (11) zum Anzeigen einer ersten Biidinformation. die von einem (4) des Paars von 
Bildsensoren (3, 4) aufgenommen wird. 

eine Fenstereinstelleinrichtung (12) zum Etnstellen einer Vielzahl von Fenstem (21 - 26). die einen Bereich 
des Bilds auf der ersten Biidinformation unterteiten; 

eine Abstandserfassungseinrichtung (10) zum Berechnen von jeweiligen Abstanden (R) von dem fahrenden 
Fahrzeug zu dem Objekt (5), welches von den jeweiligen Fenstern umgeben ist. durch Vergleichen einer 
zweiten Biidinformation in den jeweiligen Fenstern. die von der Fenstereinstelleinrichtung (1 2) eingestellt sind, 
mit einer dritten Biidinformation, die von dem anderen (3) des Paars von Bildsensoren (3, 4) aufgenommen 
wird. entsprechend der zweiten Bildlnfomnatlon und durch Erfassen einer Vsrschiebung zwischen der zweiten 
Biidinformation und der dritten Biidinformation; 

20 

gekennzeichnet durch: 

eine Bestimmungseinrichtung (10) zum Bestimmen des Objekts zur Messung auf Grundlage der Abstande zu 
den jeweiligen Fenstern, die durch die Abstandserfassungseinrichtung (10) bereitgestellt werden; 

eine Gatter-Einstelleinrichtung (10) zum Einstellen eines Gatters (33), welches den Bereich so unterteilt. daB 
das Gatter (33) ungefahr das Objekt (5) zur Messung umgibt. auf Grundlage der Abstande entsprechend zu 
dem Objekt zur Messung; 

eine Symmetriebestimmungseinrichtung (10) zum Bestimmen einer Symmetrie einer vierten Biidinformation, 
die von dem Gatter (33) umgeben ist und aus der ersten Bitdintormatioh ausgewahit ist, und zum Ermlttein 
einer Position einer Symmetrielinle; und 

eine Vorhersageeinrichtung (10) zum Vbrhersagen der Existenz eines vorausfahrenden Fahrzeugs (5a) vor 
dem fahrenden Fahrzeug durch Bestimmen einer ersten Stabilrtat einer Bewegung der Symmetrielinie, die 
von der Symmetriebestimmungseinrichtung (10) vorgesehen wird, in der horizontalen Richtung und durch 
Bestimmen einer zweiten Stabilitat der Abstande, die von einem Berechnungsergebnis der Abstandsbestim- 
mungseinrichtung (10) Ober der Zeit bereitgestellt werden. 

40 2. Fahrzeugzwischenabstands-Erfassungseinrichtung nach Anspruch 1 , gekennzeichnet durch eine Verfolgungsein- 
richtung (1 0. 1 3) zum Verfolgen eines Bilds des vorausfahrenden Fahrzeugs (5). welches von der NA>rhersageein- 
richtung (10) vorhergesagt wird. 

4S Revendieations 

1. Dispositif de detection de la distance s6parant des v§hicu!es, comprenant: 

une paire de capteurs d'images (3, 4), sur lesquels une image (5a) d'un objet (5) situd devant une voiture 
^ conduite est formde par une paire de systdmes optiques (1 , 2); 

des moyens d'affichage d'images (11) destines ^ afficher une premidre information en image prise par un 
premier capteur (4) de la paire de capteurs d'images (3, 4); 

des moyens de positionnement de fendtres (12) destines k positionnerptusieurs fendtres (21 d 26) partageant 
une region de I'image sur la premiere information en image; 
^ des moyens de detection de distances (10) destines ^ calculer des distances respectives (R) entre la voiture 

conduite et I'objet (5) entourd par les fendtres respectives, en comparant une deuxi^me infomiation en image 
dans les fendtres respectives posftionndes par les moyens de positionnement de fendtres (1 2) d une troisidme 
information en Image prise par le second capteur (3) de la paire de capteurs d'images (3. 4). correspondant 
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k la deuxi^me information en image, et en d6tectant un decalage entre la deuxieme information en image et 
la troisifeme information en Image; 

caracteris6 par: 

des moyens de determination (10) destines k determiner I'objet soumis k la mesure, sur la base des distances 
aux fendtres respectlves, fournies par les moyens de detection de distances (10); 

des moyens de positlonnement de porte (10) destines ^ positionner une porta (33) partageant la region de 
telle sorte que la porte (33) entoure approximativement Tobjet (5) soumis ^ la mesure, sur la base des distances 
correspondant k I'objet soumis ^ la mesure; 

des moyens de determination de sym6trie (10) destines k determiner la sym6trie d'une quatridme information 
en image, entour^e par ta porte (33) et s6lectlonri6e dans la premiere Infonmation en Image, et obtenir une 
position d*un axe de sym6trie; et 

des moyens de prediction (1 0) destines ^ predire la presence d'une voiture precedente (5a) se trouvant devant 
la voiture conduite. en determinant une premiere stabilite d'un d6placement de I'axe de symetrie. toumi par 
les moyens de determination de symetrie (10), dans la direction horizontal et en determinant une deuxieme 
stability des distances fournies par le resultat du calcul eff ectue par les moyens de determination de distances 
(10) au cours du temps. 

Dispositif de detection de la distance s6parant des vehicules selon la revendication 1 , caract6ris6 par des moyens 
de poursuite (1 0. 1 3) destines h poursuivre une image de la voiture prec6dente (5), dont la presence est predite 
par les moyens de prediction (10). 
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FIGURE 4 
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FIGURE 6 
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FIGURE 7 
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